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(54) Electric motor 

(57) A universal motor for a food mixer or the like 
has a laminated stator core 1 1 surrounding a laminated 
armature core 21 of an eight polo wound rotor and a 
two-part frame The lirst frame part 30 carries a shaft 
bearing and brush gear and is made from a suitable in- 
sulating plastics material. The second frame part 40 car- 


ries a second shaft bearing 27 and a pair of implement 
holders 50... The implement holders 50 have 
worm wheels 52 which mesh with a worm gear 26 
formed on the shaft 22. The second frame part 40 is 
moulded from a different plastics material having good 
strength properties 
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Description 

This invention relates to an electric motor and in 
particular, to a fractional horsepower universal motor for 
a food mixer or the like especially a hand held food mix- s 
or 

Frames for universal motors for food mixers are typ- 
ically die cast aluminium or [moulded plastics. However 
recently, frames formed from pressed steel have boon 
used. See. for example. GB 2233803. io 

In these designs, it is usual for the frame to be in 
two parts, one part carrying the motor brush gear, a 
bearing for the motor shaft and a thrust plate for the end 
of the shaft the other part carries a second bearing for 
the motor shaft, and implement holders for holding food is 
beaters etc The implement holders incorporate 
wormwhoels which are driven by a worm gear on the 
shaft to rotate the implements. 

When using die cast or pressed stool frames, the 
brush gear needs to be suitably insulated from the ~o 
frame This is usually achieved by providing an insulat- 
ing brush assembly mounting plate on which is mounted 
cages foi the biushe.s and one or more fead who termi- 
nals for connecting the motor to l ho electrical power sup- 
ply 25 

Even when plastics material frames arc used it is 
still necessary to provide a separate insulating base for 
the brush assembly This is because the plastics mate- 
ria f chosen must be strong enough to tolerate the forces 
cf oalod by the worm goat driving the wormwhoels of the ->o 
implement holders undet full load conditions This ma- 
terial while having good strength qualities, lias poor 
oloctncal insulating properties and is thus unsuitable for 
insulating the brush assembly This means 'that the 
frame requires a third part, the brush assembly mount- J5 
ing plate, to insulate the brush assembly ; 

The present invention aims to reduce the number 
of component parts needed in the assembly of a univer- 
sal motor by eliminating the separate brush assembly 
mounting plate This is achieved by making the first 4 o 
frame part out of a plastics material which has good in- 
sulating properties and can withstand mechanical forc- 
es applied to it by the motor 

Typical mixer motors are 12 pole motors. By rede- 
signing the motor to be an S pole motor, it runs faster . 4 $ 
but by suitable gearing between the worm gear and the 
wormwheels the implement holders can be arranged to 
rotate at the same speed. This greater gear reduction 
means that the motor can be physically smaller, drawing 
less current and requiring less cooling than the typical 50 
motor. Also, as the power of the motor has been reduced 
without a corresponding drop in performance, the forces 
on the first frame part are reduced, thus allowing the first 
frame part to be made from material which was previ- 
ously considered to be too weak. 55 

As an additional advantage, as the motor runs cool- 
er, a single small fan may be used to cool the motor 
whereas in a typical mixer motor a large fan rind some- 


times an additional small fan are roquirod to keep the 
motor at an acceptable temperature This means that 
more power is available to the mixer implements 

Also, as the motor power is reduced, the length or 
height of the stator stack and the rotor stack can bo re- 
duced to say 1 5 mm compared with 20 mm in the typical 
mixor motor providing further savings in the cost of 
manufacturing the motor and the weight of the motor 

Accordingly, the present invention provides a uni- 
versal motor for an electrical appliance, comprising a 
laminated stator assembly having a coil thereon: a rotor 
comprising a shaft having a gear at one end thereof a 
commutator mounted on the shaft, an armature core 
mounted on the shaft, a plurality of armature windings 
wound on the armature core and connected to the com- 
mutator: a frame having a first frame part and a second 
frame part disposed on opposite ends of the stator as- 
sembly, the first frame part carrying a bearing for the 
shaft and brush gear for supplying electrical power to 
the commutator a second frame part carrying another 
bearing for the shaft: and the brush gear comprises two 
brushes shdably mounted in openings formed in the first 
frame part and urged into contact with the commutator 
by respective springs, wherein the first and second 
frame parts are moulded from different plastics material 
the tirst frame part being moulded from a plastics mate- 
rial having good electrical insulating properties and the 
second frame part being moulded from a plastics mate- 
rial having good mechanical strength properties. 

Preferably, the gear on the shaft is a worm gear and 
the second frame part supports a pair of implement hold- 
ers, each holder having a worm wheel in mesh with the 
worm gear for driving implements of a food mixer and 
the worm wheels and worm gear have a reduction ratio 
of approximately 25 1 , 

Preferably, the motor further comprises a single 
cooling fan mounted on the shaft between the armature 
and the bearing of the second frame part 

Ideally, the motor is an 3 pole motor having a stator 
core and armature core of correspondingly reduced ax- 
ial length 

A preferred embodiment of the invention will now 
be described by way of example only with reference to 
the accompanying drawings 

Figure 1 is an elevational view of a universal motor 
according to the present invention: 

Figure 2 is an underneath plan view of the motor of 
Figure 1 : 

Figure 3 is an internal end elevation of a commuta- 
tor end frame part of the motor of Figure 1: 

Figure 4 is a part-sectional underneath plan view of 
the frame part of Figure 3: 

Figure 5 is a plan view of a drive end frame par t of 


EP0 712 197 A1 


the, motor of-Figuro 1 and 

Figure 6 is a part -sectional end elevation of the 
frame part of Figure 5 

The universal motor of Figure 1 has a stater com- 
prising a stafor core 11 and a stator winding 12 wound 
on a bobbin 1 3 fitted to the stator core. The bobbin also 
supports terminals 14 10 which the winding is terminat- 
ed. One terminal 1 4\ known as the common terminal, is 
connected to the power supply via the brush gear while 
the other terminals represent different speed settings 
and in use are connected to the power supply via a 
speed selection switch or multi-position switch as is 
commonly known A further supply tormina I 15 is pro- 
vided on the brush assembly as will be described in 
more detail later 

The stator core -11 surrounds an S-pole laminated 
armature core 21 of a wound rotor The rotor also com- 
prises a motor shaft 22 a commutator 23 and rotor wind- 
ings wound on the armature core 21 and connected to 
the commutator A fan 25 is mounted on the shaft adja- 
cent the df ivo end side of the armature core to provide 
cooling air flow lor the motor. A worm gear 26 is formed 
on the shaft 22 at the drive end, A bearing 27 supports 
the shaft between the fan and the worm gear Located 
between the fan 25 and the drive end bearing 27 is a 
wavy washer 29 sandwiched between a pair of fibre 
washers 28 The wavy washer 29 provides a preload on 
the shaft by gently urging the fan away from the bearing. 
The non-dnvo end or commutator end of the shaft is sup- 
ported by a further bearing (not shown) 

Tho motor has a frame for mounting the motor in an 
appliance and (or mounting the bearings and tho brush 
gear The frame is formed in Iwojparts a first frame part 
30 and a second frame part 40 

The first frame part 30 is located at tho non-dnvo 
end of 'the motor arid is mounted directly to the staler 
core It carries the non -drive end bearing and forms an 
integral pad of tho brush assembly for the motor 

Tho brush assembly comprises carbon brushes 16. 
brush cages 3 1 . springs 1 7 and power terminal 1 5 The 
brushes 16 are urged towards the commutator 23 by 
coiled torsion springs 17 with extending arms. One arm 
bears on the end of the brush while the other bears 
against a terminal, either the power terminal 15 or the 
common terminal 14' of the bobbin. The tormina! acts 
as a stop for the spring while the spring acts as a con- 
ductor electrically connecting the terminal to the brush 
This avoids the need for shunts to be embedded in the 
brushes and soldered to the terminals. The coiled body 
of the springs are mounted on small spigots 32 formed 
on a wall of the first frame part and act as pivot points 
or fulcrums for the springs. The springs maintain elec- 
trical contact by spring force contact. 

Tho first frame part 30 also known as the non -drive 
end bracket is formed in the shape of a U with the arms 
33 of tho U being directly connected at their distal end 


34 to tho stator core 11 by bolts 19 passing through 
holes 1 9 in both frame parts and the stator core. Open- 
ings or channels 31 formed in the arms, form brush cag- 
es for guiding the brushes 16 towards tho commutator 

-5 23 The crossbar 35 or end of the U -shaped bracket sup- 
ports the shaft bearing within a recess 36 which acts as 
a bearing retainer 

Recess 36 is shaped to receive the bearing which 
is substantially cylindrical with a circular cross-section 

io and with a flange having two flat sides to prevent the 
bearing from rotating within the recess Recess 36 also 
has a hexagonal' inner section 37 which accommodates 
a formlock- thrust plate against which a thrust bearing 
mounted in a recess in the end of tho shaft (not shown) 

is bears to take the actual thrust loading of the motor when 
operating under load. Slotted ears 37 are provided on 
the first frame part for mounting the motor inside the ap- 
pliance casing. A hole 38 is provided in the wall adjacent 
the spigots 32 for mounting the power terminal 15 

-0 The first frame part 30 is formed from an electrically 

insulating plastics material, for example, a reinforced 
polyhutytcnc torephthafate (PBTP) material such as 
VALOX 420-SEO marketed by General Electric Compa- 
ny, which is reinfofcod with glass fibre and has good 

-5 electrical insulating properties Therefore, no separate 
brush assembly mounting plate is required to insulate 
the springs, tho terminal(s). brushes and brush cages 
from the frame of the motor Tho brush cages are the 
channels 31 in the first frame part. Being a plastics ma- 
tonal, the frame part can bo economically injection 
moulded 

The second frame part 40 also known as the drive 
ond bracket, is also U-shaped in form as more clearly 
shown in Figures 5 and 6 The free ends of tho arms of 
the U are directly mounted to the stator core by the bolts 
1 8 The drive end bearing 27 is mounted to tho crossbar 
or base of the U The drive end bearing 27 is substan- 
tially spherical with an axial through bore for the shaft 
22 and flattened ends It also has an axially extending 

■to groove lor mating with a corresponding ridge 43 formed 
in the bottom of a bearing recess 44 formed in the sec- 
ond frame part. The bearing recess 44 has a comple- 
mentary shape to the drive end bearing allowing the 
bearing to be tilted slightly to adjust for slight misalign- 

+5 ment of the shaft The groove in the bearing and ridge 
43 key the bearing to the frame part to prevent the bear- 
ing from turning. A metal band 45 secures the bearing 
in place. The band 45 has ends 46 which extend through 
slots 47 in the second frame part 40 alongside the bear- 

50 mg recess 44 and bent outwardly to restrict withdrawal 
through the slots thus securely holding the bearing in. 
place. 

The second frame part 40 has two tubular housings 
48 for receiving two implement holders 50. The hous- 
es mgs are joined at their ends remote from the frame part 
40 by an integral bridge 49 to reduce independent flex- 
ing under load. Each implement holder has a shaft por- 
tion 51 with a wormwheel 52 formed at one end of the 
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shaft portion The shaft portions extend through the tu- 
bular housings 48 and are journalled in drawn sheet 
metal bearings fitted to each end of the tubular housing. 
Circlips 54 locate in a groove in the free end of the shaft 
portions 51 to retain tho implement holders 50 in place 5 
Tho shaft portions 51 are adapted to mate with shafts 
of implements to be used with the food mixer, for exam- 
ple, beaters or whisks and slots 55 are shown in the end 
of the shaft portions for keying and holding the imple- 
ments within the implement holder in conjunction with io 
detent means as is commonly known The worm wheels 
52 mate with the worm gear 26 on the shaft 22 for rotat- 
ing or driving the implement holders Holes 39 in the sec- 
ond frame part are provided for mounting tho motor- 
As the second frame part requires no special elec- !S 
tncal insulating properties, it is formed from an engineer- 
ing plastics material having better strength properties 
such as ZYTEL (70G-43-L). a glass reinforced nylon 
resin by Du Pont Corporation which also may be injec- 
tion moulded -0 

While this does moan that two separate materials 
are required for moulding the parts, cost advantages 
can be gained by careful selection and utilization of the 
material in addition to the cost savings made by avoiding 
the separate brush assembly mounting plate -5 

By making the motor with 8 poles, a 15 mm lami- 
nated stator assembly operating at a no-load speed of 
30.000 rprn through a gear reduction ratio of approxi- 
mately 25 1 compared with a typical mixer motor hav- 
ing 12 poles, a 20 mm laminated stator assembly, a no- 30 
load speed of 23.400 rprn and a gear reduction ratio of 
approximately 20 1 . the present motor can provide sim- 
ilar output performance at a greatly reduced weight 
Weight is saved by loss metal in tho stator and armature 
core, reduced total weight of copper wire as each turn J5 
is shorter and no separate brush assembly mounting 
plate 

Various modifications may be made to the de- 
scribed invention as will be clear to the notional address- 
ee and it is desired to include all such modifications as 
fall within the scope of the accompanying claims 


Claims 

is 7. 

1. A universal motor for an electrical appliance, com- 
prising: 

a laminated stator assembly (11) having a coil 
(12) thereon; so 8. 

a rotor comprising a shaft (22) having a gear 
(26) at one end thereof, a commutator (23) 
mounted on the shaft, an armature core (21) 
mounted on the shaft, a plurality of armature 
windings wound on the armature core and con- 55 
nected to the commutator: 
a frame having a first frame part (30) and a sec- 
ond frame- par I (40) disposed on opposite ends 


of tho stator assembly (1 1 ), the first framo part 
(30) carrying a bearing for the shaft and brush' 
gear for supplying electrical power to the com- 
mutator the second framo part (40) carrying 
another bearing (27) for tho shaft (22): and 
characterised in that the first and second frame 
parts are moulded from different plastics mate- 
rial, the first frame part (30) being moulded from 
a plastics material having good electrical insu- 
lating properties and the second frame part (40) 
being moulded from a plastics material having 
good mechanical strength properties, and 
the brush gear comprises two brushes ( 1 6) sli- 
dably mounted in openings (31) formed in the 
first frame part (30) and urged into contact with 
the commutator (23) by respective springs ( 1 7) 

An electric motor as defined in claim 1 wherein the 
gear (26) on the shaft is a worm gear and the sec- 
ond frame part (40) supports a pair of implement 
holders (50). each holder having a worm wheel (52) 
in mosh with the worm gear (26) for driving imple- 
ments of a food mixer characterised in that the 
worm wheels (52) and worm gear (26) have a reduc- 
tion ratio of approximately 25 1 

A motor as defined in claim 1 or claim 2 character- 
ised in that the motor is an 8 pole motor 

A motor as defined in any one of the preceding 
claims characterised in that the motor has a single 
cooling fan (25) mounted on the shaft (22) between 
tho armature core (21 ) and the bearing (27) of the 
second frame part (40) 

A motor according to any one of the preceding 
claims characterised in that the material ofthe first 
framo part (30) is a reinforced engineering plastics 
resin 

A motor as defined in claim 5 characterised in that 
the reinforced engineering plastics resin is a nylon 
resin reinforced with glass fibres. 

A motor as defined in any one of the preceding 
claims characterised in that the material of the sec- 
ond frame part (40) is a reinforced polybutylene 
terephthalate material. 

A motor as defined in any one of the preceding 
claims wherein the stator assembly and the arma- 
ture core are of reduced length. 
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